INTRODUCTION
Pelvic inflammatory disease (PID) is a clinical syndrome involving abdominal pain and tenderness, dyspareunia, abnormal bleeding, discharge, and fever. It is predominantly the result of a bacterial (often sexually transmitted) infection ascending from the endocervix to the higher reproductive tract. PID can lead to long-term complications including tubal infertility, ectopic pregnancy, and pelvic pain and it is thought that prompt treatment reduces the risk of such sequelae. 1 UK guidelines for the treatment and management of PID cover appropriate testing and antibiotic treatment and include suggested outpatient regimens. [2] [3] [4] [5] Although some women in the Indeed, analysis of records for patients consulting in general practice have indicated that a substantial and increasing proportion of sexually transmitted infections (STIs) are dealt with in primary care settings. 8, 9 This trend follows England's National Strategy for Sexual Health and HIV, which recommended a greater role for primary care providers in the detection and treatment of STIs. 10 Little is known about how women with PID are managed in general practice, or how closely management guidelines are followed in this setting. The existing literature is based on self-report questionnaires, which often have very low response rates and are subject to reporting bias. 11 However they show that guidelines are often not followed. Chlamydia trachomatis is an important causative agent of PID and concern about the burden of C. trachomatis infection in men and women aged 15-24 years and the potential long-term sequelae resulted in the National Chlamydia Screening Programme (NCSP) in England. 12 This programme offers opportunistic screening from various clinical and non-clinical sites. It is not clear how this programme has affected the management of PID. There is a need for recent data to describe delivery of care and inform continuing education.
Research databases of electronic primary care records enable identification of women seen in general practice and given a diagnostic code for PID. The presence of such a code may not always accurately reflect the presence of the clinical condition, but the large body of varied research using these resources suggests that they allow valid examination of real-life patient journeys.
Research objectives
Using electronic primary care records, the study aimed to estimate the incidence of first-episode PID seen in general practice by identifying a cohort of women consulting with a first-ever episode of PID. It also aimed to describe the management of these patients, within the practice and beyond, and assess its adequacy in relation to existing guidelines, including associations between management and various patient and practice factors.
METHOD

Data used
The General Practice Research Database (GPRD) is an electronic database of anonymised longitudinal patient records from general practice. 13 Established in 1987, it is a UK-wide dataset covering 5.5% of the population, with data from 460 practices, broadly representative of the UK population. There are 3.5 million currently active patients. Records are derived from the GP computer system (VISION) and contain complete prescribing and coded diagnostic and clinical information, as well as information on tests requested, laboratory results, and referrals made at or following on from each consultation. The structure of the data is shown in Figure 1 , with different parts of data held in separate record tables. Practice-level data include a deprivation index score based on the postcode of the practice and the NHS region in which the practice is based. In 200 out of 460 (approximately 40%) practices, a Townsend deprivation index score based on the small area level is available for each patient.
Identification of cases
The target population was all women permanently registered with a practice that met GPRD data reporting standards. All women with a first coded diagnosis of PID, who were aged 15-40 years at the time of diagnosis, during the study period 30 June
How this fits in
General practice has an important role in treating pelvic inflammatory disease. Management guidelines exist, but it is uncertain whether these are followed in general practice. Coded data from an electronic database of real-time primary care records indicate that a minority of women with pelvic inflammatory disease receive investigation and treatment according to guidelines. Further research is needed to understand the delivery of care in general practice.
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2003 to 30 June 2008, were identified. Code lists used for the definition of cases are included in Appendix 1. The code lists focused on acute cases, so that women with a code for chronic PID or its sequelae before the first acute code were excluded. Because the study research question concerns management, only codes that the researchers thought indicated that the GP was confident of the diagnosis of PID were used. Codes where the diagnosis may have been in doubt such as 'female pelvic infection' were excluded. Women with a coded diagnosis relating to pregnancy, miscarriage, or therapeutic abortion 60 days before to 28 days after the date of the PID code were not included in the analyses, and nor were temporary patients.
If there were multiple PID diagnostic codes for an individual, the date of the first one was used as the index date. Analyses were restricted to records in the period 28 days before and after the index date. If the index date was within 28 days of the start or end of the registration at the practice, the case was excluded from the final management analyses.
Analysis of management
Four aspects of the management of the PID patients were assessed.
Testing. A chlamydia test was considered to have been carried out if there was either a code for a test (for example, 'chlamydia antigen test') or a diagnosis of relevant chlamydial infection (for example, 'female chlamydial pelvic inflammatory disease'), using an approach developed in previous work. 9 Codes were identified for tests for Neisseria gonorrhoea. Nonspecific microbial tests were considered to have been carried out if there was either a code for appropriate swab (for example, 'high vaginal swab'), or a test such as microscopy, culture, and sensitivities with no location given. Code lists are included in Appendix 1.
Treatment. Using prescription data, variables were created for each of the following treatments:
• all antibiotics -based on British National Formulary heading 0501; and • specific antibiotics -based on guidelines (2005 and 2006), [3] [4] [5] recommended treatment for PID was defined as any one of erythromycin, ofloxacin, azithromycin, or doxycycline, with or without metronidazole. Code lists were drawn up using drug substance name and including all formulations except for inappropriate topical preparations. Dosage and duration of use were not assessed, since this is a complex task and resources were limited. Although it is optional for milder cases in guidelines, the use of metronidazole has been highlighted in these analyses as a marker of the most complete treatment.
Evidence of care elsewhere. It was considered that a woman with a diagnostic code for PID had received care for PID in another healthcare setting if any one of the following conditions were met:
• a diagnostic code for the condition within the referral record ( Figure 1 ); • a suggestive symptom code within the referral record (for example, 'pelvic pain'); or • a code anywhere in the records indicating care elsewhere (for example, 'referral to A&E', 'seen in GUM clinic'). This category also included less specific terms such as 'discharge summary' or 'letter from specialist'.
Evidence of management only within practice. If there was no evidence of care elsewhere and there was evidence of any treatment (any antibiotic prescription) or testing (including non-specific microbial tests) within the practice, these cases were considered to have been managed within the practice only. This group alone was used for the investigation of quality of management in general practice as it did not seem appropriate to include cases where important parts of the care may have been delivered outside the general practice, and hence not necessarily recorded on the database. Women with no evidence of either management within the practice or care elsewhere were also not included in the quality of management analyses, due to concerns about completeness of recording in these cases.
Statistical analysis
The data were prepared using Stata Denominator data, by single year age groups and calendar year, were used to calculate the incidence rates in specific age groups and years by dividing the number of cases by the appropriate denominator. Age-standardised rates were then obtained by applying these rates to the European standard population. Differences in incidence rates over time and age groups were assessed using Poisson regression.
For analyses of management, first the proportion of cases with the various management markers in different study years and age groups was calculated. Logistic regression models were then used to investigate factors associated with different management locations, testing, and treatment patterns. A series of sensitivity analyses were performed, extending the window for analysis of management from 28 to 42, 60, and 90 days either side of the index date, to assess whether relevant data were being missed by using the 28-day window.
RESULTS
Figure 2 summarises the identification and exclusion of cases; 4724 women with a first coded episode of PID during the study period were identified from a population of 2.8 million woman-years of observation. Of these, 927 had evidence of a recent pregnancy and were excluded, leaving 3797 cases for the incidence analyses. The median age of the included women was 25 years (interquartile range 20-31 years).
Incident cases available for the study
The incidence of first episode of PID seen in general practice fell during the study period, from 19. 
Management of PID
Location of management. One hundred and twentyeight women in whom the index date of the first episode was within 28 days of the start or end of their GP records were excluded, leaving 3669 cases of PID (Table 1) ; 34% of women with a PID diagnosis had evidence of having received care elsewhere, and this proportion increased during the study period (P for trend <0.001). To validate the classification of location of management, the proportions of women who received treatment or testing within the practice were compared in women with and without evidence of care elsewhere. Evidence of care outside general practice was associated with a 40% reduction in odds of having either recommended treatment or a C. trachomatis test within general practice (odds ratio [OR] = 0.6; 95% confidence interval [CI] = 0.5 to 0.7 for both). The proportion of cases with evidence of management only within the GP practice declined over time (P<0.001), commensurate with the rise in cases with care elsewhere. Ten per cent of women had no evidence of either management within practice or care elsewhere, and this proportion also declined over time.
Management within practice in comparison to
guidelines. Of the 2064 PID cases managed only within practice, 60% of these women received recommended treatment (of which 34% included metronidazole) ( Table 2) ; 56% had received a C. trachomatis test, and 50% a non-specific microbial test; 36% received optimal treatment with the recommended antibiotic and a C. trachomatis test, but only 16% had had a C. trachomatis test and treatment including metronidazole. The absolute numbers of cases managed within practice declined steeply during the study period, due both to declining overall incidence and the increasing proportion with evidence of care elsewhere. The proportion of women receiving recommended treatment increased during the study period, but there were no clear trends in testing over time. Sensitivity analyses, shown in Appendix 2, show that the proportion of cases with evidence of care elsewhere increased as the window widened, but for patients managed within the practice, the pattern of care was similar. 
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Patient and practice-level associations with optimal treatment. Determinants of optimal treatment (C.
trachomatis test with recommended treatment with or without metronidazole) were examined in logistic regression models. Multivariate models confirmed optimal treatment was more likely in later years of the study. Women in their 30s were less likely to receive optimal treatment (Table 3) . Although there were some differences in optimal management across the quintiles of practice deprivation, there was no evidence of linear trend with increasing deprivation (OR for linear variable = 1.0 [95% CI = 0.9 to 1.0]). Similarly, no association with deprivation was seen in the subsample for which individual Townsend deprivation index quintile was available (n = 982, P from likelihood ratio test for inclusion of deprivation quintile = 0.55). Results were similar when multilevel logistic regression models were run with a random intercept including practice as a higher-level variable.
DISCUSSION
Summary of main findings
The study results confirm that a substantial caseload of PID is seen and diagnosed in UK primary care. A fall in incidence of diagnosed cases was seen 
Strengths and limitations of the study
This study used real-time patient records and so it was possible to assess the care that unselected patients receive, avoiding the problems of response and reporting bias that are inherent in self-report data. However, these databases are designed for patient care and not for research. Only coded data were used in these analyses, and it was not possible to include any information that was entered as free text in the GP records. This may have resulted in misclassification of patients both as cases and into the different management groups. The clinical diagnosis of PID is subjective, with definitive diagnosis relying on laparoscopy which is not routinely used. Doxanakis et al showed substantial differences in the diagnostic rates of PID between genitourinary medicine specialists in Australia.
14 This is also likely to be true between GPs. Once a diagnosis is made, GPs may vary in their use of Read Codes, so that a condition may be entered either as diagnosis or as presenting symptom. In order to maintain high specificity, no presenting symptoms were included as diagnostic codes. Ratelle et al showed that PID diagnostic codes alone in secondary care were a poor predictor of clinically verified PID. 15 If this is also the case in primary care, some of the cases in the present study may not have actually been PID. Although there are no validation data to address this issue, the key question for this study is whether the GP thought the patient had PID and whether they were then managed appropriately; such as, whether the diagnostic code accurately reflects the GP's opinion. Further research is needed to understand how GPs code such complex clinical conditions.
The classification of location of management was complex. The use of the referral record by GPs was used as evidence of referral, but it is unclear how accurately these separate records are used in practice by GPs. Some of the Read Codes taken as evidence of care elsewhere were relatively nonspecific and may have not actually been related to the PID diagnosis. As expected, as the management window widened, the proportion of women with evidence of care elsewhere increased, but this may have included unrelated referrals. Similarly, it is possible the recommended treatment was given for conditions other than PID. However, in sensitivity analyses the estimates of treatment were not dependent on the length of the management window.
Comparison with existing literature
Previous papers reporting incidence of PID in UK primary care have studied total episodes not just first episodes. Simms and coworkers, using two different primary care systems, reported incidence rates up to 10 times higher than those of the present study: with 251/10 000 person-years for 20-24 year olds in 1991, and 150/10 000 for 25-44 year olds in 2001. 6, 7 Other work using the GPRD has found an incidence of 28.1/10 000 person-years for women aged 16-44 years between 2000 and 2008. 16 The incidence levels for PID reported in this study are lower because the incidence estimates are not for surveillance but to estimate management case load in general practice. A more restricted code list was used to increase specificity, first episodes only were counted, and cases where the infection may have arisen in relation to childbirth or miscarriage were excluded.
The study found a marked fall in the incidence of first-episode coded PID in primary care, with rates falling by more than 50%. Declining incidence of PID diagnosed in general practice in the UK has been documented since 1994, 7 and its relationship to the English NCSP is at yet unclear. 16 The study data may reflect a true fall in incidence of the disease, but alternative explanations need to be considered. These include changes in patterns of care -with more cases seen in other settings -or changes to coding or recording of data. Recent changes in GP coding and recording behaviour have been substantial, following the introduction of the Quality and Outcomes Framework targets. It is possible that such changes have led to an apparent fall in PID incidence. However, PID is not included in any Quality and Outcomes Framework targets, and for improved coding to lead to a fall in incidence would imply that previous estimates were too high. The trend found of increasing evidence of care elsewhere might support change in the pattern of care as an explanation. However, reports from other countries that include data from all healthcare settings have shown a similar trend with falling incidence. 17, 18 If incidence is falling, it may be due to the chlamydia screening programme or may reflect a change in pathogenicity of causative organisms.
Implications for clinical practice and future research
The results overall raise some concerns about the completeness of management of PID in primary care, although the trend of improved management over time is encouraging. Although 70% of women with PID had received recommended treatment and 54% a C. trachomatis test, only 16% had received both. A postal questionnaire survey of UK GPs in 1994 found that 63% reported prescribing appropriate antichlamydia treatment and 45% reported testing for C. trachomatis. 11 Overall, these figures are very similar to the estimates of the present study, and suggest education could still be improved. Women in their 20s are more likely to receive recommended management. It was reassuring that neither patient nor practice deprivation level were associated with following management guidelines.
Cases of PID recorded in primary care were more likely to show evidence of care received elsewhere in the later years of the study period. This trend towards greater care elsewhere is somewhat surprising and goes against what might have been expected from the recommendations of the Department of Health review. 10 It is possible that e400
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A Nicholson, G Rait, T Murray-Thomas, et al e401 these trends represent better recording of referral and hospital events by GPs rather than any actual change in pattern of care. These analyses, using coded data from an electronic records database, suggest that the management of PID in UK primary care, although improving, does not follow recommended guidelines for the majority of women. Further initiatives are required to improve the management of women with PID and to understand any barriers to care. However, the accuracy of the coded information in primary care databases needs to be confirmed and the authors plan to consult anonymised free text in a selection of cases to investigate whether textual data alter the case definition and estimates of incidence and management.
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